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h z3 y tr A-^f^cao'v vCx 4 X 9 Y 5 
ePtr-^T^-feXi;, #x ^X^F5"f 7"2r RAID 
(Redundant Array of Inexpensive Disks) b VXW8& 

mttXY^iyV a.~9frL>&T 4 X9 Fyjyizr? 
RA I DZffifcLT ^7 4 X? H9-f /tHlfr'Ji; 
^-coPf £ o r 4 X 9 Y 5 4 7<7)®3l£ 9 MvS 

yf A -? C:£-?v vf 5* 4 X ? H 9 4 ycnfflm b 
7~9Y9-tXb. &T4 X9Y7J7ZRAID (Re 
dundant Array of Inexpensive Disks) tLT^^bSfl 

ra i D$-^LTv^7-">r f?4 ycommzmm 

Zithm&nir 4 X? Y?4 7(7)7-? —£<r>x+<. 
rf^^K?^ 7 '^flTC-f 5 £ fc **BTte$r £ fc £ 

k-t&xs&tt-t&Tixriai&m. 

1 tmm 3 ] mrnx^ry-' 4X9y?a 7<mmm®. 

2 latt^jcstt* irr& fa? 

Tr-f x? K7^f — -bcDX^T? 4 X9 YJ4 7 
b LX , jwlB*x r-3>-e i-^*^ffl^r?-bX-rs 
£ b b &WSkb-t&Wtim 1 12tttf>5i::Rtt£ 

tz— ^<7)X^Tt : 4 X9 fZ^ St^XVf-l 
X7YJ47bLT. WS^Xbai'tWKIft 

IBISES. 
[000 1] 

[fMB<OK-r4»«4«p] RA I D«fg£* 

mcox ^7f >r x 7 £ r — * f -f ^ ? tfMBftteSWRSr < 



[0002] 

[ fa?7N ^S^r 

m tt £ g-r & r -< x 9 immmxit , raid mmzm 
z.T. wfa? Y^j^tm-thimifi-Hmiz 
m^htix^h. znxotc? a x-rummxi,*. r 

A I DZm&LT^&T < X7 Y?4 7'<7)-£l(,ZfmW 
KZ^tcbZlZte. RAI D£ffif8,LT^Z>ftLcr>T< X 

7Y74 7frt>7-?zm\BLT. RAiDcomm.vm 

[0003] LfrL*tft>, titter)? 4X9 lEtSSHTC 

ir 4X9 y^a -romm&'b $ v >^-tcci . ^ _ is« 

ZtlT^hX^T? 4 X9 YH ytZ, K*til<ffiM 
^Tfg^r 4X9 Y?4 7Z'$>iTi> <Sffl-T •§» £ b tfT g= 
itztb. Zt&Xkcom*.?)? 4 x9Y7J7bx.mL 
£<7)£t«. ffiSiHtclXoT 

[0004] 

[HWWP&L j; 5it*lil ±IEO«KRA I 

ft-r-<x^lE1K6aH, 5E*«fl!«fl5tt*rtc#v\ 
StutHHtlB. Sftffltt. «^ecO(ti±{cjSi.^i,cDT 

[0005] JJE*tf5ft«Ti6^fc310 . RA 
I Dtfffi&LZtiT\,^T 4 X9 Y?4 7®S.bm®M 

[0 0 06] U6»U dOTj&ftt, fU^P?^/ 

i o wy^mm.<r)x^rf 4 x9 yjj y&mmfiiz 

biizWr&lzl^ ®&3kftZffitzLfzmTZ%7 4 X9 Y 
"7-i7bfm3-&b^oc\bbtc&b, tvcDX^T? 4 
X9 YUzfmfflT'*h1,z%>mfrt>'¥. JR WS'Srtt 

fTTt^r 4X9 Yyj 7*m\ LWrtum S3 

XhlzZ&bWo fBMjS&b o 7^ . 
[0007] ±IEBIHjSi*»«-r4fc«>t: ! Sr 

if 4X9 YyA -flzmWtfte ZifzbZlz, x^Tf 4 

x9 y?4 y^%7t^ ithf4X9 m^mza \, , 
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&Z-ofz7 t 4X9 YyA •7**)t»8M&'b>Zfl>WCt> 
ott. W^Tfa? yfcx-^SrflTcL 
£9, — &0)X1TtF4X9 YyA^ZftLX. Wk<n 
T<X9YyA7frt>(r)T-9$: fflTcT * 4 J: 3 L 

ffS&fcttJBStf* i i: £ 3&}b-f& . 
[0008] 

(= . 8IW)^f 4 X 9 Y y 4 £ ffi 

s-rs tzvxr&T 4X9Y9A rmmwrr-yri-i: . 

M*mitfJBi* ®ffi7CX-?xVX? YyA 7"#-^£ 

digits. 

[00 0 9] -f-LT, ^a^O^x-fX? K^-'f:7'Otif 
«fct . £x 4 X 9 Y 5 -f TMffi^fix- fMzmk $ ix 

(i s X1TT4X9 YyA7<7)Vmff s gm2ix&. 4 

0 . X^Tx ^X7F7-ry £1SRO««teJHtT . * 
tvlfZT—9&13jc'T%> Z b tfflmz^h . 
[0010] ^^-ocofpfiT-^/PSr^-rs - 1 (c 
£9. RA I VZmfoLX^h^r 4 X9 YyAnzmm 

t # . X^Tir 4X9YyA Vtmmifii Z~>tz^r 4 
X9YyAV£'0i>. m&&'\^^b%-C$>iXi> , 1* 
IfccDX^Tx 4X9YyA 7^7-9 £fl7C$-tb"c 9 , 
-&cOX^Tx-r X? F:M /CSLt. 1ii5C69PSWa 5 
~??zt4 X9 YyA 70>7 ! —?Z&jtZ*t& Z b 

mmsmmimtii z b . 

[00 11] 

[0012] 5t-r. ai^ffl^r^BBtfOT-^x^iE'ti 
mn2ti&isXTJ*bT4X9Mmmw<?>mmz-?^x 

[0 0 13] xVx^ieit^Sl 1 Olt. *xh=jyt: 
A -?fr^±<aiSgl OOi:ga^3ftTi5'K x-* 
^mfcthy* 4X9YyA /200t, ±Sgfl0 0 
bT4X9YyA 720 Obcofficofflffl&l 20. x 4 

x9iimmmiomm. m&z&zteommzyv-tui 

80b. $P3yy-;H 8 0t«tl»^LAN 
4 y?-7i-^ l 7 0^£>fiiJft£ft.-C^.g>. 

[0014] . ©jpgp 120 tea, mm^wmm 
buz*?? 4 x9ru^mmmi 40 . ±CEgito 



130. 9immm. 1 1 0 i*iox- 9mm zmw 
10015} zzx. *mi>mmz imtz izhtz 0 x 

a? h'7^f 7" 2 0 OcvtyiMWltcMXf&Tl'A t LTtE 
X.. et:fr[6]£ROW ( 2 1 0 — 2 13). IffiSrPO 
RT (220-225) tL, ROW (2 10-2 1 
3) IZ-OK^X. %tlJci\{ZR.A I D 5 (ADf-fft^ 

A-AflMtfcLU (WlW^L- -v h ) (23 0-233) 

A I D 5£iluigi:-f fflWRA I D^T5*. 

ra i d i (S7-'Jy/) Srif-ck » #*eg»±*«rr 

J> -2) <. 

[00 16] 4fc» x4*?H54:/200<0j!ftoa» 

ft#t LXfem-f-&fc&><7)X^T J f 4 X9 YyAT" 
(300 — 304) fc l/CRje$iVO*ft. 

[0017] ccoia«tt. iwayy-A-i 8 o*^' 

[0018]i5:(:. H2i3J:t/ll3SrfflV'>T*^0HcOT ; 
@2t±. ^ *X9YyAy'^mmmrr-7')V5 0 

o cr>mm.i^tw^mx'h h „ H3t±. x^rf4X9 

YyA TtLWmrr-?A' 6 0 0 ^>«KS**-r««Src 

[0019] ±f ^x9YyAymmm. : f-7)V5o 

;PT'$> 0 , -krr 4X9 H^-Y 5 1 0^f> 

£6. ^f^?H7^7*fiflfi^510, I2C 
^-TJ: olzTUA t LXV>r : -9im£ftl?. mWPW 
■&T4X9 Yy-4 7tfb*<7)£ 0%cWlsJ>*. %<n>'T4X9 
Yy-4 7<7)®m . £ fz X*<T x 4 X 9 H ^ -i AOf- 

[0020] ttffl«»5 1 0 a(C(i;. *H^. Hil (x 

-^fu?ffiffl'X^7f-fx?«i) . *<Sfoea 
o(ot*«AO*s. &mgibiz. mm- zmmmzmsi 

$*iT^*wKJB, 4^t±W***l6*Lx^ X7 K^-f 

«.«tcR^-f*. *fl6fflk«. T4X9Y?47bLX 
It. mmLX\^h<r><OW>M*LX\^j:\^zMz. RA 
I DC0T4X9 YyA-fb LXi>. X^-Tf 4 X9Yy 

a fb lx hmm^tix^£\^mxhh. 
[0021] £m&5 i obit. zwffic&m.nT 1 4 x 

9 YyA 7tmi£ZtiX^&frZ i m.~t$>mMXh Y ). 
X^Tx 4X9 YyA :7>s<7)x- 9 mwtenWXGfik 

ntab Lxmm-tz>m®x*h&. 

[002 2] B«fflr*t*5 1 0 clt. ZCOt 4 X9 Y 
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9 a y'izmwtfti z -? ti t § , 3 *>t\ 

f ft/itf, x^Tt 1 -f^ayf— ?<r>mm: 

& z -> tzfr*7K-tmm:h k>. TtxtvyA mm 

mttlo Zr>tztZ cox^T? 4X7YyA * 

[0023] Wfa^ H 7 7"«i!IW$gT- 

-77k6 0 0(i, ? 4 XtTVAmW® 1 4 OlZ&G. 

t, x^rf-fx^ (30 0—3 0 4) co*yg 

X^TT^X^K^yflf^ [0] - [n] (6 10- 
67 0) frt>%h. 

[0024] x^tt^x? vyjyffim [o] — 

[n] (6 10-670)W1 X^Tf^^H?-^ 
^(300-304) CDVLmnmMffiWtft&MZtlX V> 
0 , ffiWf£H6 1 1 . X^7HROW# 6 1 
2 , X^7HP O RT# 6 13, X^7^I6 1 4 , 
£IIWcti»S [ 0 ] - [ n ] (615-6 17), &mm 
&ffi*g[0]-[n] (618-620)K«. 

[0 0 2 5] &m®M6 1 1«, fOX^7f^X?F 

3o<7)ffi£J$*>, f-^@t*(7)X^7f-fX^K7 

a zr&imwgmm znztco mmrchh . 

[0026] X^7*ROW#6 1 2£, X^7lPO 
RT#6 13(i, Wf< *?K54 7*<02SSHa*fc 

cot u a ±<omw. £ ^ t r ^ & . 

[00 27] SfUlfitiffg [0] - [n] (6 15-6 1 
7) «u ZCQX^T? J X7 FyAytfT—fM'&izm 

fe7HUX6 22< StB^<7)^TTKUX6 2 3*^^ 

mm* 77/62 newt. 00* 

[0028]ffifflf)«[0]~[n] (6 18-6 
20) , fwx^f-fX? YvArfifi. t'ixt3fcr>m 
MZt'ZcOr-jXfVyA fffyf- 9 fX Tcffl tffiffl § tl 

F1/X6 2 5, ffifflfBKOfcTT HPT. 6 2 6, t'CKO 

■t, 0fl7cROW#6 2 7, Ea7CPORT#6 2 8*» 

[0 0 2 9] mz. 04 3rV>LI26£fflVVCRA I D£ 
KWWifa? YJA T'tclfWWfci-jfcfcSfe:, x 
^Tf-fX^ F5^f Tlcx- * * Hia-r I. fc # c7)«T-t=: 
■o^TittWft. E4^v^LH6«, RAID^Mt 
Sf-fx; y^K**^ x^7f 

^x? H5>f T-^^-^^iufi-r&t^^T-^^-r^ 
[0 0 3 0] zcomx-it. mii/ZTfiZtcz^&'r 4 x? 



YyA7cr>TUAcr>ftX\ l4«J;9l: (ROWO 2 
10— ROW2 2 1 2) *^3:S3ROWtt(£-C, R 
OWO 210tC, LUO 2 3 0**, ROW1 21 
1C, LU1 2 3 1**, ROW 2 2 12C. LU2 

2 3 2**f£5££fxT^&. 
[0031]«»:, i4CStJ:^:LU0 230 
tfOPORTl 22 lc7)-f V?A 7 (72GB) 
tcRtW**%^U^fc-rS. .l<Di§1=r(C, LUOU:, RA 

1 D 5-CSIliLTV^^-e, %c7)ft<r)—iE}tfW.W)L%:< 

LU liOiWQ^f-fX^P^'f 7*>^PORTl 

2 2 l^fMX^K^^f-'— ^3 6GBM, 
X^7*T4X?F7-r :73 0 0fcE»$-tf&. iC0t# 

ROWO 210 PORT1 2 2 1 c7)[lIfISr 
lOcti, 3 6G(c£roTV^ lcOf-?« 

majWKTa. porti 22 kd^jx? 

H7-f7MPORT2 2 lOIIIIMLTVvSrVYf^X? 
H7'(/£03 6GB*iOf-^^X^7f'f X? 
730 l(C[Uft£tf.i>. dCOt#(Ct±, ROWO 21 

0 PORTI 2 2 1 OEfSS^^J: 5 1 0 cti, 7 
2G£=5r.&. 

[0032] ,10 J: 9 SrlfcSsfc&JUf , ±ffi§Sl 100 

krai Dfimm.Ltzw&, mnr-r-tx 

[00 3 3] Z<Di 0 l,zmmtf& Zr>tzir 4 X7VvA 
y'cv&M.X *) t, , x^7f -f X9 YyA famm&'h* 
^t£X'h->Xi>. M^X^T? 4 X? V ?A ftzft 
Wi LT r- 9 itSUc L , RAID oai036«*J il^i^I 

[00 34] JJCtC. 135^-rJ: dtCLU 1 2 3 1<0 
ROW1 211. PORT4 2.2A(F>t 4X9Y? 
A 7' (18GB) CPf»**364iL*:k<7>fc-f iOt 
LU ltfOffi^H^tfOT-VX^ F7-^7'*>4., P 
ORT4 2 24i0r r -fX^F7-f 7*«0^-f-^Sr, X 
^7f •fX?K7^(7302 COM^CO 18GB ^(Ufg 

[003 5] ^^)J:d^tt®T, ?I^^^H6(c 
^•TJ;dfcLU2 2 32C0ROW2 212, POR 
T2 2 2 2<0f^?K?'f7* (18GB) tcPi*** 
14Lfet«tt4. LU2«flS«53f 
^X^F7^f7K. PORT2 222(Ox>X^H 
yco^f— ^Sr, X^7f-fX;H7^f/3 0 2« 
18GB tHia^-tiri . 
[0036] Z<V£ 0 SrtffflKSrftWr. LU 1 i; LU 2 

1 0 0frt>mftT9*X<Vttmt LXT7-tX-5imiZ% 
[0 03 7] dtfOiat;, -S«X^7f-fX? H5-f 
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X. m$t<7)sm3--v hlZttLX. RA I DCQMBtftS 

[0038] mz. m7axx/m8i:m^xj.—^tm 

07(-i, t-*X?F7^7(0^£BW:*^L-C 

(i, 04 (Ot 4 x ? F 7 'com^MM^wmizm^ L 

•CV^§i^3yy-/H8 0 JrSt^Itl) s . 
[0 0 3 9] l7i:iSfiSi7»^y-/H8 
0<7)B®1 8 lfckL f-fX?K5>f/2 0 0* { < ^ 
7 X/l-ti:imX'$i^ix& . X^Tf 4 X 9 F 9 4 7* 

£v?Xl 8 3T'?'J -yf-fhKb'LX. i£5re#&„ 

RAI D£ftj£tTU&T>fX? F'7-f7\ X^ 
7f^;F7^/. *<gffl(OT-fX? F5>f/li. -fe 

[0040] 08(^$ix-S,J:dlcr-^^«7c 
tfJKOi: vvx—iM y?7x-x£r 
it 

[004 1] £<0 t # . 3S£t*— ^a-JC+T** £ i: 

ep(oji§^w-£&tv)#&Kj; K)*-fZ ttfXZ 
[0042] mz. m9zm^x*&wt<zi% &t-vx? 

[0043] 5fc-f » f'U^ F 7^ 7^»«#>%£ U 
X^TT4X?F5M7X<OT-^[l]a£IPS§&-r& (X 
T-y7°7 00) „ M.mz. t4 X^TWIOTSPl 4 0 
(i, t*OX'<7f^?K7-f7'0, fc'-KO^tgtCT- 
?Hia$-£M£ iV^STX^TT-i" X? F5-f 7TMRW 
#T-7^6 0 0£&5ist,T#tfrr&. JMC. T-7VP 

ft<7)mmvm6 1 1 , 7^rsgi6 i 4 . £««<ti!?g 

[0] — [n] (6 1 5~6 1 7) (Offiffl^ 7^6 2 
K BHJ6TH^6 2 2. i&TTFPX6 2 3. ftfflfi 
«flHR[0]~[n] (6 18-620)^)ffiffl4'77 
^'6 24, H4&TFl<'X6 2 5, HT7 FL--X6 2 6, 
(ESROW#6 2 7. (EBPORT#6 2 80W$g$rM 
3r$-£ (Xx-y7°7 10) . -£Lt\ X^7fM?H 
7--r7**j®ffif8T-77P6 0 OfcKJESftfctiHRSrTCfc: 
T-*EIffl£HttW* UT77720) . 
[0 044] <XIC flOTHWj (6 1 8~6 2 0<*>vv$«*l 
*») rtc0T r -^Ef«*^TL.^Sr^4&r FUX6 2 5 
i:»TrHW^6 2 63&»feWBrri (X-rv7°7 3 
0) . 

[00451 X7 77*730 «5Wit, flMfRH 

( 6 1 8~6 2 o ) fte>7-?mmm-TLx l^Vv% 



0) . 

[0046] ( 6 1 8~6 2 0 vtfh.J&» ) # 

(Dt- * co @a*lT LT v vfc*S-fcfci , tfa^H 
7 4 7if igffi f8x— 77P 5 0 0 (0£t U^b'7^7*# 

&wm®5 1 o^smsiff^fiSr^i-rs (x-f 

77750) . 

[0047]{J«:. f-^@t»«t^^tv^f-^ 

b'ofr*. £t^X7 F7^7«#.tif#T-77l^5 0 0 

10bWf7 77 5 0-CKKt3tEiaar*S*5 1 0 
c^itfUHitJrr^ (Xf77760) . 
[0048] X^-y 7760 WMX-. ^t.tz±T—9 
HMJW%TLTV^t*itf, iKOffifflffitS (6 1 8-6 
2 Ocowftu^) wx— ^ 4. c\coJ:o 

;tl:ioT, Pf SWfc .1 -? TtT-'-f X ? F 5 7«f- 

[0049] 

[^OSft*] #»5lfc:J:*urRA I D«#££:*U * 
<Ot 4 X H 7 -f -ytWWsf^tJ i o fc t S (£ . X<7f 

T . iHBrtOlMRIftlti^r-r 4*91*94 7>\ RE 

xh-oXi>. zwx^t? 4 X? Yyjyizr—rzfc 

tcL^O. —^cox^.Tf 4 X9 yi,zMLX . M 
ROt" ^ X^ h*54 f^hcr>^-9 *m.itT% 6 X o iz 

lx. x^TT4*?\*74 7'zim j &8m-t&zt% 
< imizmm~r& iims. 

[Hi ] *^tf0T^x^fB1SgS^ffl$ix^^Xx 

j*tT4* ?Rmmw<7)ffimz^xwtwLtcy"v y 9 
mxhh* 

[H2 ] &f4 Xi? H5-f 7««StffgT-7^5 0 0(0 
[03 ] Wfa? h'7>f 7«jJS1ffgT-7;W6 0 

0 rtmrnz^-fmamTb h . 

[04] rai D£ffitft-t&7*4 x?}*?^ yizmmtf 

[05 ] RA I DSrJfjfct&T-f X? F5-f 7CPf*^ 

[06] rai D^Mtsf^ x^h'^-rytpswa* 

[07] T-fX^F'7-f7«0*eSI2raStC**LTV%S 

[08] m4<v? 4 y^mfcimzmmizm 
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ioo-±ffiia. 1 1 o-sett§£H. 1 2 0 • 

4 MAS. 150-^7y^t'J, 16 0--T{2ffl!l 
SESMSMffllgff. 170-LAN>f^7i-X. 180- 

iWPriyy— ;k 18 1-1H, 182 F\ 
2 0 0-f^?K7^f/. 2 10- 
ROWO. 2 11-ROWK 2 12-ROW2, 2 1 
3-ROWn, 220-PORTO, 22 1-PORT 
1, 222-PORT2, 223-PORT3, 214 
-PORT4, 215-PORTn, 230-LUO, 
231-LU1. 232-LU3, 233-LUn, 3 
0 0-X'<7f'f X? F54 7*0. 3 0 1 • X^T-r -f 
X^HM/l,30 2-X^7f^?K7^72. 



303 •■ X^T-f-f X? F5^7'3. 3 04-X^7f 
-fX?F74 7'4. 500-ifU? F54 7**Mif 

1 o-^f-fx^ F5-f rms&mmtL 

6 0 O-^Tf-f^^ F?-f 7"*IHtf$gT-7Vk 6 

i o-wfa? K9>f -rum to] . 6 1 i-m 

Him. 6 1 2-WHROW#, 6 1 3-X^THP 
ORT#, 6 1 4-X^75Si, 6 1 5-S««ff« 
[ 0 ] . 6 1 6-£#WHff* [ 1 ] . 6 1 7-£SW<ffi# 

[n] . 6i8-mmmimm coi . 6 1 9-«jb«« 

flWR [ 1 ] . 6 2 0-«ffl««flWg [ n ] . 6 2 
*7 5/. 622 -2TO7H l^X. 62 3 -ffiBTTF 
UX. 6 2 5-fiEMffi7Hl/X, 6 2 6-ftM77 F 
UX. 6 2 7-HI8Uc<KSROW#, 6 2 8HKSPO 
RT#, 6 3 0-X^TtmX? b'rM [ 1 ] . 

640-X'<7f'fX?H7'f7 , flS [2] ,650- 
Wf-*^H7>f yfflfg [3] ,6 60-Wf 
-fX?F^7W [4] . 



[02] 

IU2 



«K5-f^»»«»T— ^ 500 

^f^a^-r 510 



ROWO 
ROW1 
R0W2 
ROW3 

ROWn 



! 



RTO PORT1 P0RT2 PORT3 PORT4 



tern 
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